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Claim 

A magnetron sputtering device characterized by having a target plate which is divided 
into plural sections corresponding to plural types of materials, and a driving mechanism which 
can drive a permanent magnet arranged on the under side of the target plate in a plane parallel 
with the surface of the aforementioned target plate. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a type of magnetron sputtering device. 

Prior art 

Recently, the demand for forming alloy films with sputtering devices has increased. For 
example, to form a film consisting of metal elements A and B, one of the following conventional 
methods can be used. © A method using a target plate made of an alloy consisting of A and B. 
© A method using small pieces of material B arranged in a mosaic pattern on the surface of a 
target plate made of material A. (DA method using a divided target plate consisting of materials 
AandB. 

Problems to be solved by the invention 

However, the composition ratio of an alloy film formed by any of the aforementioned 
conventional methods cannot be set at will or changed continuously. 

Consequently, the purpose of the present invention is to provide a device which can set at 
will the composition ratio of an alloy film to be formed. 

Means to solve the problems 

In order to realize the aforementioned purpose, the present invention provides a 
magnetron sputtering device characterized by having a target plate which is divided into plural 
sections corresponding to plural types of materials, and a driving mechanism which can drive a 
permanent magnet arranged on the under side of the target plate in a plane parallel with the 
surface of the aforementioned target plate. 

Function 

Since the permanent magnet can be moved by the driving mechanism in a plane parallel 
with the surface of the target plate, the composition ratio of an alloy can be changed at will. 
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Application example 

In the following, an application example of the present invention will be explained with 
reference to figures. 

in vacuum chamber (8), substrate holder (1) is arranged in the vertical [sic; horizontal] 
plane. Substrate (2) on which a film is to be formed is arranged on the surface of the substrate 
holder. Target plate (3) is installed opposite to and at a certain distance from substrate (2) on one 
side of target housing (4), which is arranged opposite to and at a certain distance from substrate 
(2). Also, a permanent magnet (5) is arranged on the under side of said target plate (3) inside 
target housing (4). As shown in Figure 2, magnet (5) is formed by arranging an annular magnet 
(5a) [sic; (5b)], in a concentric manner and at a certain separation, around a cylindrical magnet 
(5a). 

A rotary shaft (6) is installed on the inner surface of magnet (5) at a position eccentric to 
the central axis of the magnet. The other end of the rotary shaft penetrates through the wall of 
housing (4) and projects from housing (4). A motor (7) is connected to the projecting end of the 
rotary shaft via a gear (9). 

In this case, as shown in Figures 3(a)-3(c), said target plate (3) is divided into two 
sections. One section is for material A, while the other one is for material B. 

When motor (7) is operated, rotary shaft (6) starts to rotate via gear (9), and magnet (5) 
also rotates, in an eccentric manner. In this case, as shown in Figures 3(a)-3(c), the vaporizing 
source (3a) [sic] generated by magnet [5] on the surface of target plate (3) has a toroidal shape. 
Consequently, the composition ratio varies depending on the position of magnet (5). Figures 
3(a)-3(c) show, respectively, cases in which films containing more of element A, equal amounts 
of elements A and B, and less of element A, are formed. 

Consequently, when magnet (5) is rotated continuously by motor (7), it is possible to 
form a film with the composition ratio of the alloy varying continuously in the thickness 
direction. Also, as will be described next, if magnet (5) is rotated with a manual handle instead of 
with a motor (7), and then is stopped in one place, an alloy film with a composition ratio 
corresponding to its position can be formed. 

It is also possible to use a manual handle instead of motor (7). Also, if target plate (3) 
does not have a circular shape, rotary shaft (9) [sic; (6)]. and magnet (5) can be connected to each 
other via a cam, Geneva [mechanism], or other movement- varying mechanism so that magnet (5) 
can also oscillate or reciprocate in a parallel manner. 
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Effect of the invention 

As explained above, according to the present invention, the target plate is divided into 
plural sections corresponding to the types of the alloy's [component] materials, and the magnet 
can be moved. Consequently, an alloy [film] having any composition ratio can be easily formed. 

Brief description of the fieures 

Figure 1 is a horizontal cross section illustrating an application example of the present 
invention. Figure 2 is an oblique view illustrating a permanent magnet. Figures 3(a)-3(c) are 
diagrams explaining the operation. 

2 Substrate 

3 Target plate 

5 Permanent magnet 

6 Rotary shaft 

7 ' Motor 

8 Vacuum chamber 




Figure 2 
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